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(54) PRODUCING METHOD OF AMORPHOUS SILICA PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a producing method of amorphous silica particles which have low 
production cost and high sphericity. 

SOLUTION: This producing method of amorphous silica particles is featured by comprising a stage of 
supplying raw material which supplies silicon powder and silica powder together with a carrier gas into a 
reaction chamber, a burning and heating stage of burning the supplied silicon powder in the reaction 
chamber, generating heat, heating the resultant silica and the silica powder and dissolving or vaporizing the 
same and a cooling stage of cooling the dissolved and vaporized silica and forming the amorphous silica 
particles. Therein, the silica is made to a complete sphere owing to the surface tension by melting and is 
made to the amorphous silica particles having high sphericity by being cooled as it is. Further, by being 
vaporized once, the silica is made to the amorphous silica having high sphericity when cooled and 
flocculated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of amorphous silica particles characterized by comprising the following. 

A feeding process of supplying silicon powder and silica powder in a reaction chamber with carrier gas. 

A combustion heating process which burns said supplied silicon powder in said reaction chamber, heats silica 

which generates and generates heat, and said silica powder, and is made to dissolve thru/or evaporate. 

A cooling process which cools said silica made to dissolve thru/or evaporate, and forms amorphous silica 

particles. 

[Claim 2]A manufacturing method of the amorphous silica particle according to claim 1 whose mean volume 
diameter of said amorphous silica particle in which a weight ratio to weight by which said silica powder set 
this silica powder and said silicon powder of this silica powder, and a mean volume diameter were formed is 
the combination of a value used as 20 micrometers or less. 

[Claim 3]The silica particle manufacturing method according to claim 1 which is the combination of a value in 
which said silica to generate and this siliea powder evaporate said silica powder in said combustion heating 
process in a weight ratio to weight which set this silica powder and said silicon powder of this silica powder, 
and a mean volume diameter. 

[Claim 4]A manufacturing method of the amorphous silica particle according to claim 3 a weight ratio to 
weight by which said silica powder set this silica powder and said silicon powder of this silica powder, and 
whose mean volume diameter of said amorphous silica particle in which a mean volume diameter was formed 
are the combination of a value used as 2 micrometers or less. 

[Claim 5] A manufacturing method of the silica particle according to claim 4 which a mean volume diameter of " 
said silica powder is 1 0 micrometers or less, and is less than 50 % of the weight to weight by which this silica 
powder set this silica powder and said silicon powder. 

[Claim 6]In said combustion heating process a weight ratio to weight which said silica powder is 1/2 of a 
mean volume diameter of amorphous silica particles which a mean volume diameter manufactures, and set 
this silica powder and said silicon powder of this silica powder, The silica particle manufacturing method 
according to claim 2 which is a value which said silica to generate and this silica powder do not evaporate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of amorphous silica particles with 

high sphericity. 

[0002] 

[Description of the Prior Art]As a manufacturing method of a general metallic-oxide ultrafine particle, 
conventionally to JP,1 -55201 ,B. There is an indication of the manufacturing method which compounds the 
metallic-oxide [ which forms chemicals flame with a burner in the atmosphere containing oxygen, and can 
form a dust cloud for the metal powder which constitutes the target metallic oxide into this chemicals flame ] 
ultrafine particle whose particle diameter carry out a quantity injection, it is made to burn, and is about 5-100 
nm. 

[0003]The metal powder which constitutes a metallic oxide in the patent No. 2600181 gazette, After 
supplying the metal oxide powder in a reaction vessel with carrier gas, metal powder is burned, and the 
manufacturing method of the metallic oxide which carries out grain growth of the metal oxide powder, and 
compounds it is indicated by using metal oxide powder of the raw material as a core. 
[0004} 

[Problem(s) to be Solved by the Inventionjln the manufacturing method indicated to above-mentioned JP, 1 - 
55201 ,B, since the metal silicon of the raw material was expensive, the particle diameter of the amorphous 
silica particles by which operation is difficult and is manufactured by a cost aspect was not able to be 
controlled broadly, either. 

[0005]And although it is [ that the manufacturing method of an alumina particle is only indicated concretely, 
and ] and the alumina powder of large particle diameter can be obtained from the alumina powder of a raw 
material in the indicated manufacturing method in the patent No. 2600181 gazette, About manufacture of the 
alumina powder whose particle diameter is smaller than a raw material, it was unstated. And about the 
sphericity of the manufactured alumina, it was remarkable and was not high. Therefore, it was not clear that 
the amorphous silica particles which have the feature in character can be manufactured in the manufacturing 
method indicated in this gazette. 

[0006]The amorphous silica particles with high sphericity have various useful uses, such as a use as a bulking 
agent of wrap encapsulant, in the package of a semiconductor. In that case, amorphous silica particles are 
character with preferred sphericity being high. The method of manufacturing amorphous silica particles with 
high sphericity easily did not exist in the former. As for amorphous silica particles, it is desirable to require 
the thing of various particle diameter by a use, and to obtain the thing of various particle diameter with a 
simple manufacturing method. 

[0007]That is, let it to provide the manufacturing method of amorphous silica particles with a low 
manufacturing cost and high sphericity be the issue which should be solved in this invention. 
[0008] 

[Means for Solving the Problem]As a result of inquiring wholeheartedly, this invention persons invented a 
manufacturing method of the following amorphous silica particles, in order to solve an aforementioned 
problem. 

[0009]That is, a manufacturing method of amorphous silica particles of this invention comprises the following: 

A feeding process of supplying silicon powder and silica powder in a reaction chamber with carrier gas. 

A combustion heating process which burns said supplied silicon powder in said reaction chamber, heats silica 

which generates and generates heat, and said silica powder, and is made to dissolve thru/or evaporate. 

A cooling process which cools said silica made to dissolve thru/or evaporate, and forms amorphous silica 

particles. 

[001 0]That is, by carrying out heat melting of the silica, it becomes a real ball with the surface tension, and 
amorphous silica particles with high sphericity are formed by being cooled as it is. And once, by making it 



evaporate, when cooling and condensing silica, it serves as amorphous silica particles with high sphericity. 
[001 1]Since heat which generates silica when metal silicon of a raw material oxidizes, melting thru/or in order 
to make it evaporate, is used, silica can be heated for a long time, and it is also possible to enlarge particle 
diameter of amorphous silica particles manufactured. And by adjusting quantity of silicon, calorific value can 
be increased, silica can be evaporated and it can also be considered as particles. 

[00 12] Therefore, particle diameter of amorphous silica particles manufactured eventually can be changed by 
controlling a ratio of particle diameter of silica, silicon, and silica which are supplied first. 
[0013]Therefore, according to the manufacturing method of amorphous silica particles of this invention, 
without carrying out extensive use of the expensive silicon superfluously, it has required particle size 
distribution and amorphous silica particles with high sphericity can be manufactured. 
[0014] 

[Embodiment of the Invention]The embodiment of the manufacturing method of the amorphous silica particles 

of this invention is described in detail below. This invention is not limited by the embodiment shown below. 

[0015]The manufacturing method of the amorphous silica particles of this embodiment is provided with the 

following. 

Feeding process. 

Combustion heating process. 

Cooling process. 

[0016]The manufacturing method of the amorphous silica particles of this embodiment is performed using the 
manufacturing installation which has a feeding part, a reaction chamber, and an amorphous silica particle 
capturing part, for example. It is a means for a feeding part to store a raw material and to supply a raw 
material in a reaction chamber, a reaction chamber is a means to burn a raw material inside, and an 
amorphous silica particle capturing part is a means to catch the manufactured amorphous silica particles. 
[001 7] A feeding process is a process of supplying silicon powder and silica powder in a reaction chamber with 
carrier gas. 

[001 8] It mixes beforehand, silicon powder and silica powder may be stored in the same place, and before 
storing independently and supplying the reaction chamber, or after being supplied, they may be mixed. When 
storing in the same place, the number of carrier gas may be one, but when stored independently, two kinds of 
carrier gas may be used. 

[001 9]The silicon powder of purity according to the purity for which the amorphous silica particles 
manufactured are asked is used for silicon powder. Specifically according to purity required for amorphous 
silica particles, the allowable content of elements other than silicon elements and oxygen elements is 
specified. In manufacturing the amorphous silica particles of a high grade, it prescribes the purity of silicon 
powder that required purity is securable. 

[0020]And although the particle diameter in particular of silicon powder is not limited, it is preferred that it is 
the particle diameter of the grade which is easy to mix with a silica particle. The to some extent finer one of 
particle diameter is good the making it easy to burn purpose. However, if particle diameter is made small too 
much, mobility will worsen, and there is inconvenience of becoming difficult to supply in a reaction chamber. 
Specifically, it is more preferred that it is about 5-30 micrometers. The form in particular of the particles of 
silicon powder does not need to be spherical, and is not limited. 

[0021]Silica powder does not ask the crystalline form of a crystalline substance, an amorphous substance, 
etc. It is also possible to use again the amorphous silica particles manufactured with the manufacturing 
method of the amorphous silica particles of this invention as a raw material. And the silica powder of purity 
according to the purity for which the amorphous silica particles manufactured are asked also about silica 
powder is used. According to the purity for which the amorphous silica particles manufactured are specifically 
asked like silicon powder, the permissible dose of elements other than the silicon elements and oxygen 
elements which are contained in silica powder is determined. 

[0022]The form of the particles of silica powder does not need to be spherical especially as well as silicon 
powder, and is not limited. And the particle diameter of silica powder is not independently determined only 
with the particle diameter of silica powder, and is influenced by the mixture ratio of the silicon powder and 
silica powder which are mixed. 

[0023]That is, the particle diameter of silica powder requires that the silica generated with silica powder at 
the below-mentioned combustion heating process according to the weight ratio to the weight which set the 
silica powder and silicon powder of the silica powder should be melting thru/or the particle diameter to 
evaporate. If the particle diameter of silica powder is determined conversely, the weight ratio to the weight 
which set the silica powder and silicon powder of the silica powder requires that silica powder and the silica 
to generate should be melting thru/or a weight ratio to evaporate at the below-mentioned combustion 
heating process. It is because amorphous silica particles with high sphericity cannot be eventually 
manufactured unless silica does not fuse, thru/or evaporates. 



[0024] And it is preferred to determine the combination of a value so that the mean volume diameter of the 
amorphous silica particles in which the combination of the value of the weight ratio to the weight which set 
the silica powder and silicon powder of silica powder, and a mean volume diameter is formf^ eventually may 
be set to 20 micrometers or less. A mean volume diameter is because an amorphous silica particle of 20 
micrometers or less has higher usefulness. 

[0025] It is preferred that it is the combination of the value which the silica and silica powder which the 
weight ratio to the weight which set the silica powder and silicon powder of silica powder, and a mean volume 
diameter generate at the below-mentioned combustion heating process evaporate. It is because amorphous 
silica particles with small particle diameter can be manufactured as compared with the silica powder supplied 
by making silica evaporate even if it does not use expensive silicon in large quantities. It is more preferred 
that the weight ratio to the weight which set the silica powder and silicon powder of silica powder for the 
same reason, and a mean volume diameter are the combination of the value from which the mean volume 
diameter of the amorphous silica particles formed eventually is set to 2 micrometers or less. 
[0026] And as for the mean volume diameter of silica powder, 20 micrometers or less are preferred, and it is 
more preferred that it is 10 more micrometers or less. In this case, less than 50% of the weight ratio to the 
weight which set the silica powder and silicon powder of silica powder is desirable, and is more desirable. 
[ less than 30 more% of] 

[0027] And the combination with the weight ratio to the weight which set the particle diameter of still more 
desirable silica powder, and the silica powder and silicon powder of silica powder, When the mean volume 
diameter of the amorphous silica particles to manufacture is 2 micrometers or less, The weight ratio to the 
weight by which the mean volume diameter of silica powder set 10 micrometers, and the silica powder and 
silicon powder of silica powder Combination with less than 30%, The weight ratio to the weight by which the 
mean volume diameter of silica powder set 5 micrometers, and the silica powder and silicon powder of silica 
powder is combination with less than 50%. The weight ratio to the weight by which the mean volume diameter 
of silica powder set 5 micrometers, and the silica powder and silicon powder of silica powder also in this has 
a more preferred combination with less than 50%. It is because there is less amount of the expensive silicon 
powder used, so a cost fall can be aimed at. 

[0028] And when the mean volume diameter of the amorphous silica particles to manufacture is not less than 
2 micrometers, The weight ratio to the weight by which the mean volume diameter of silica powder set 10 
micrometers, and the silica powder and silicon powder of silica powder Not less than 30% combination with 
70% or less, The weight ratio to the weight by which the mean volume diameter of silica powder set 5 
micrometers, and the silica powder and silicon powder of silica powder is not less than 50% combination with 
80% or less. The weight ratio to the weight by which the mean volume diameter of silica powder set 5 
micrometers, and the silica powder and silicon powder of silica powder also in this has more preferred not 
less than 50% combination with 80% or less. It is because there is less amount of the expensive silicon powder 
used, so a cost fall can be aimed at like the reason of point **. 

[0029]In addition, the combination with the weight ratio to the weight which set the particle diameter of 
desirable silica powder, and the silica powder and silicon powder of silica powder, It is 1/2 of the mean 
volume diameter of the amorphous silica particles which the balancer product particle diameter of silica 
powder manufactures, and the weight ratio to the weight which set the silica powder and silicon powder of 
silica powder is a combination which is a value which the silica and silica powder which are generated at the 
below-mentioned combustion heating process do not evaporate. When silica evaporates, the particle diameter 
of the amorphous silica particles formed is not concerned with the particle diameter of the silica powder of a 
raw material, but turns into almost same particle diameter. As for this, the particle diameter of the amorphous 
silica particles to manufacture becomes controllable. 

[0030]It is necessary to supply oxygen of sufficient quantity to oxidize silicon powder in a reaction chamber. 
Otherwise, it is because the silicon which does not oxidize remains. Although methods of supplying oxygen in 
a reaction chamber include the method of supplying oxygen to the direct reaction interior of a room 
independently, the method which carrier gas is made to mix, and the aforementioned method of both using 
law together, the method which carrier gas is made to mix is simple, and preferred. 

[0031] Carrier gas is gas used in order to make silicon powder and silica powder mobilize and to supply in a 
reaction chamber. As mentioned above, as for carrier gas, it is preferred that oxygen of the quantity which 
can oxidize all the silicon powder supplied as a raw material at least as a whole is contained. 
[0032] And in addition to oxygen, if it is a reactant low gas to silicon powder and silica powder, it can mix to 
carrier gas and can also use for carrier gas. For example, it is possible to mix nitrogen etc. to carrier gas. 
Therefore, carrier gas can also be used only with oxygen gas, and can add oxygen as it is or further, and can 
also use cheap gas, such as air. 

[0033]Although it is necessity to mobilize the mixture of the silicon powder, the silica powder or silicon 
powder, and silica powder which are supplied, respectively, and to supply only the quantity which can be 
supplied in a reaction chamber at worst, the quantity of the whole carrier gas, While becoming that the heat 



which silicon powder burns that the quantity which supplies carrier gas too much is extensive, and is 
generated is intercepted, and silica powder is hard to be supplied, since combustion of silicon powder is not 
maintainable in a reaction chamber, it is necessary to make it a moderate quantity. 

[0034]In a reaction chamber, by a certain ignition source, a combustion heating process makes silicon powder 
light, burns silicon powder, and with the heat to generate. The silica and silica powder which are generated by 
combustion of silicon powder are heated, and they are melting thru/or a process made to evaporate about 
the silica and silica powder to generate. 

[0035]Especially if an ignition source is a means by which silicon powder can be lit, will not limit it, but as 
what can be used for a combustion heating process as an ignition source, For example, what is depended on 
what is depended on discharge, the thing which forms the chemicals flame which used LPG etc. in a reaction 
chamber, plasma discharge, and an arc is mentioned. 

[003 6] As for the wall in the reaction chamber which advances a combustion heating process, it is preferred 
to keep an impurity from mixing in the amorphous silica particles coated and manufactured by the substance 
which does not have influence in the amorphous silica particles formed even if it contacts silica, and other 
melting thru/or evaporation silica, or a substance [ inertness / others ]. 

[0037]A cooling process is a process which cools melting thru/or the evaporated silica and in which 
amorphous silica particles are made to form. A cooling process can also be performed in the same reaction 
chamber as a combustion heating process, when [ which separates from the place which made silicon light ] 
it is alike, and it follows, heat is emitted to the circumference, it is cooled and it is fusing, cooling 
solidification of melting thru/or the evaporated silica is carried out, and when having evaporated, it is cooled 
— it is alike, it takes, and condenses and solidifies. 

[0038]Therefore, when silica is fusing, the particle diameter of the amorphous silica particles formed becomes 
larger than the silica powder of a raw material in many cases. And when silica evaporates, the particle 
diameter of the amorphous silica particles formed as mentioned above since silica has evaporated once is not 
concerned with the particle diameter of the silica powder of a raw material, but serves as an almost fixed 
size. 

[0039]After the amorphous silica particles formed in this way perform a classification etc. by a sizer etc. if 

needed, they are caught by the collector etc. 

[0040] 

[Example]<vManufacturing method of amorphous silica particles> The manufacturing installation concerning 
the manufacturing method of this invention is shown in drawing 1 . This manufacturing installation mainly 
comprises the reaction vessel 10 which has the ejection passage 1 1a on the reaction chamber surrounded 
with the heat-resistant brick 10a in the wall, and a side attachment wall, and the burner 9 which forms the 
flame 8 in the upper wall of the reaction vessel 10. 

[0041 ]The powder feeder 1 which supplies silicon powder and silica thing powder, and the lead pipe 4 in which 
the LPG feed pipe 5 which supplies LPG the oxygen supplying tube 40 and for pilot flames was allocated are 
connected with the burner 9. 

[0042]The powder capturing device 1 1 is formed in the ejection passage 1 1a, and exhaust gas is inhaled by 
the powder capturing device 11 by Blois 12. 

[0043]The reaction apparatus constituted as mentioned above performed the following reactions, and the 
oxide was obtained. 

[0044] The valve 50 of the oxygen supplying tube 40 and the LPG feed pipe 5 was opened first, and it was 
deoxidized by lighting the burner 9 and fully drying the inside of the reaction vessel 10. It supplied in the 

reaction chamber at the rate of flow of flow 3 of 8_m /, and time of carrier gas, and LPG0.4m 3 / time. 
Subsequently, from the powder feeder 1, silicon powder and silica powder were supplied and were burned. It 
mixed with the mixture ratio of each particle diameter and each crystalline silica powder of Examples 1 and 2 
shown in the powder feeder 1 below, and silicon powder, and the mixture was put into the powder feeder. 
[0045]The combustion gas which operates Blois 12 and contains silica powder was attracted, and silica 
powder was caught by the catching wearing 1 1 . 

[0046]When particle size distribution is large in the above-mentioned manufacturing installation, As shown in 
drawing 2 , consider it as the capturing device of 2 stage structures, and the thing of small particle diameter 
which formed the filter which catches only the oxide more than desired particle diameter in the 1st step, and 
passed is caught in the 2nd step, The amorphous silica particles to which the diameter of a grain which is 
conveyed with the hopper which provided separately the amorphous silica particles of large particle diameter 
or small particle diameter caught in the 1 st step or the 2nd step if needed, and is re-supplied into a reaction 
vessel was equal were obtained. 

[0047]Therefore, the amorphous silica particles to which particle diameter was continuously equal can be 
obtained, without changing an increasing man hour and a device. Since the manufacturing installation shown 
in drawing 2 serves as a gestalt which reuses the amorphous silica particles of small particle diameter, when 
the amorphous silica particles of large particle diameter need to be reused, it needs to form the pipe which 



* conveys amorphous silica particles to a powder feeder in front of the 1st step of filter. 
[0048](The particle diameter and the mixture ratio of silicon powder and silica powder) 
(Example 1 ) Silicon powder with a volume mean diameter of 20 micrometers and crystalline silica with a 
volume mean diameter of 5 micrometers were mixed, respectively so that crystalline silica might be 5, 10, 30, 
and 40 or 50 % of the weight to the entire volume which set silicon powder and crystalline silica powder. 
[0049](Example 2) Silicon with a volume mean diameter of 20 micrometers and crystalline silica with a volume 
mean diameter of 10 micrometers were mixed, respectively so that crystalline silica might be 5, 1 0, and 30 or 
40 % of the weight to the entire volume which set silicon powder and crystalline silica powder. 
[0050]( Result) 

When the quantity which mixes example 1 crystallinity silica was 40 or less % of the weight, the particle size 
distribution of the generated amorphous silica particles was set to about 0.1-2 micrometers, and the volume 
mean diameter was set to about 1 micrometer. When the quantity which mixes crystalline silica was 50 % of 
the weight, the volume mean diameter of the generated amorphous silica particles was about 8 micrometers. 
And the sphericity (in this specification, the ratio of the amorphous silica particles by an electron microscope 
in every direction is called sphericity.) of each generated amorphous silica particle was a value of 0.98-1 .02. 
[0051 ]When the quantity which mixes example 2 crystallinity silica was 10 or less % of the weight of the 
whole, the particle size distribution of the generated amorphous silica particles was set to about 0.1-2 
micrometers, and the volume mean diameter was set to about 1 micrometer. When the quantity which mixes 
crystalline silica was 30 or 40 % of the weight, the particle size distribution of the generated amorphous silica 
particles was set to about 10-20 micrometers, and the volume mean diameter was 12 micrometers. And the 
sphericity of each generated amorphous silica particle was a value of 0.98-1.02. 
[0052] 

[Effect of the Invention]That is, it has the effect that the manufacturing method of amorphous silica particles 
with a manufacturing cost low [ this invention ] and high sphericity can be provided. 
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[0 0 1 4] 

[0 0 15] *SSS6®««0»SK^ y *3&&^©S!B13& 
SB*. »&ftl*!££B£. ^*PJC«if& 

[o o 1 6 ] mm&m<D0mmiyv*imm*<®$mm 
m^mmmt^m-r^m^m^m^x^H^ mm 

mmv y siitt^MRmy^ir^ y * 
[o o i 7 ] jKfs*08&_Latt, y n>ia*i^ y *t» 

[o o i 8 ] ^y3>«£i/ y *t&^i«*6^ts> 

2 *§.«©* * y t#x£js<,> s 

I o o i 9 ] ~> y a >^«. ABfis^i'ftjfNHR^ y * 
^'iT(c*i6 htizmmafo d fc«g©i/ y :.i>^^ 

iCfSDX, ->y =i>7E**i<t:J>*^*7U*Ji(?l-©7c*CDf ! F 

[o 020] -eur, ->y :ots)*0fiTS«, wcm 
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ffe^t!«$C&$%FSiA*. tit, mMb+*r<T* 

iKS&cK J: ^Kfel/fcJN&CS/ y 

V>T&, ^«§tlS#^S^y Ar^^(C**6*TS« 

y a >f&* tpsise fvs^Mil^ y 
•^8f>-&n«*BflEKjB3t;-c. ->y *#*ic^#-rs^y a 

I o o 22] y *«!>*0ts-TCD0«. ^ y a >mmt 

20 &v^„ -ety-r. ^y*#*©tt^-#(*> ^ij*i*©s 

[0 0 2 3] tScfcS, ^y^^*©S^fl(*. Jt<DU 

as c i msm-c& s . * /cMcc is y $v»^«!tt^0s 
seesnsi. e©^ ^wm^j t>wxtis y a > 

3G Mxe-r-~>y*i&*i^-r-2,->y*i35s» :8M^s$t 
ittzmmtxubz tjtmmn&to. %» y Mm 

[ 0 0 2 4 ] ^ IT . y *|&5K©V y 5^ y a 

*®!e7-©*fcl*a@^2 o y mJKTi&S J: 9 tc. M 

2 0 (imW K©#SI-> y tiW&m. * 0 #Mtt?P* 
40 t,»*>-6T?*Su, 

[ 0 0 2 5 ] &/c, y iMMO^ y i ^ y a > 

a*. M»©j«^n:s-c^TS v y **ij;cj£'> y ^ 

y a>*j*attofi6fflLa < r fei^ y **Mfc5 
ti-sciicj:-, -cmmfi>->vijm^ttmoxm.^m 

3 6KB, |sl DSftiC* v , v y *«&*©-> y 



5 

[ 0 0 2 6 1 LT, #f&*©¥*4*»®*, 2 0 
/im«T*WS L < ShtiCte 1 0 w m^Tr * S C £ 

*)0£ vi<\ cmm^tc. 3/"*; **&*©'> y 

o%*?iS^$ L/ < . s a mt 3 o mmmmj: 9»* l 
u= 

[002 73 *Lrs fetc^asi-i^y mmM<®&&m. 
£, uv fiwmis y «i-> yn>K«b^t 

s-> y tjwm-^m^mwfi 2 # mKTc*si& 

1 Oiimi, ->y#f&5fc 
©•> y U®~Mt Ss y a Z&io&kMmtttT s 

mmbtw 3 0 %$m£om&ftt>-& £ . v y *©^©^p 

^I#fflS^5 # ai, i^y *>WWZ<DisV2!lftM£ Z"J a 

®M*#t>«5C*5 0 c ©&3&>-e & ^ y >r-:Bj& 

1 0028 ] * l-c. iGfrr^#sat^ y #m«»©¥ 

Jfefl4M&P2 fim£Lht*S»^9, S>y 

Ofjffli, ^y*i&*©^y*lt^t^yn 
5 ami. ^9*i*©y y*it4s/y3>tSi% 

#feif &S»icM , r-5Sltb3&SS 0%JW h8 0%JitTi 

as^5 w m <t . '>y#^©^y3&#*ii"j a>$& 

*i «r#t>1* fcS«tcSt-r SS«£b^ 5 0 %«± 8 0 % 
«Ti ©ffi^*>#*s- J; f) $7$ L/ (A. 33£©MS £ m« 
*C, itffife ^ 'J 3 >$j3fc©(gJBfi:#i <£ 9 it>Si:V>©?Ca X 

C i JO*-? i* & jfr. *> "C&S „ 
[0 02 9] $/c. -€-©flfeiC^$ UV^y *|&*©S^- 

mt . y iMAio)^ y y a ym*.t*-&t> 

&tcmmimirzmmtb£<Dmfr'&t>mz, y 
©^^«s*S5&5^-r spans' y ^m®-?-©*^ 
#ws© 2 #© l -c* oi . y *©*© y £ 

S^y 3>^*i*#*D-&/cM*(cMT-SS*i:b53:, f£j$ 

©j^»^xg-c^-r 5 Sf v ummm 

SK. J£*4©^ y #ffcfc©n7-flUclJB:b 

.£9&tt7a&&s. cunt*-*). »®-r-2»^»^y 

[ 0 0 3 0] >> y a>#*ifelS^3^S©K:*»&S© 
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{b£ *i& y .-j >«q|arr$ % "C*« . ®S^3K: 

[0 0 3 1 ] ttyr^tt, vyrx^^teio^y 

4#xt*j. :frjj$©*'9fc:, -ttr/^xa, 

10 icuffcr # *»©««***tir* » s d £ Li^ 
[0032] -e-tt, yr*^(c», ^kkdd^-c 
■2* y 3 y tc*fr asistt©ffit>g,# 

* + y 7^Ki^tti(,>5c £ fef#5„ 
fc£^.«, * + y T0xicmm*M£r?& c £3&ssjtg 

[ 0 0 3 3 3 # + y 3"3«fX*flSEdB3t, V 

20 ^ y ^(bt < 3 >«ic£^ 

*£ ©s#ijy£*n-€ ! *i i ss.wfc u xummmcms-e* 

#9&d*i«< JScS£»«Eic. KfiS^-e^ y 3>t&*© 

[ 0 0 3 4 3 IHim iKJ&^rttcfcOT, 
*>©#^.Mic j; -3 y 3 >^{c«^c§ tr> s^y a 
^«*iMBBi/r, -e©^r-s^tcj;o-r. ^y a > 
30 mrnammK-k v^m-z > y * £ y *^*£%«^ 

[ 0 0 3 5 3 mXMit. >tB3£tc4l&r« C £ *5 
[ 0 0 3 6 3 ^MH]|»Xg*«f $*S : SJ£SW©ft* 

40 is y *-^-e©flfe©MMBS«lb^ y * igltir 

[00373 ^spxfiiw, 4Hk%sss%b'ft^t;«%ifr 
iPLr#^«s/ y if sxfi-c* So ft 

:*ECSfe «S50niJ8p:s ■£« DJgjS^-eif 5 c£ *srtr 
So «M^MMlb l fc y * tat, ^> y a > fc«^ 3 mc 

50 tm&is^&m&mmmmttiu, mivtzw&msb 
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ictmm- s tTfctwtt n? bir 

[0 03 8] LfcioT, ^y^^aU-Cli-SJS^-K 

^ y A*< &§ct^t,>„ •€■ it, i^y * 

[o o 3 9 1 co* 3 imm^nta^wiy y xmrni- 

[0 04 0 ] 

{*, fii«V># 1 0 atiaMcSEi^, *L 
tBSS l 0 ©JbgCefct:, At£8 9 i *• 

[0 04 1 ] a--/-9k:«, i^y 3>t&**sJ:^e>y* 
%m&*mmmmm. i £ . st*«&s4 o 

*s J: CW*JB© LPG ^fft^-T & L P G«^5 #SR 
[0042] gPMHBS 1 1 afc«. *0*ffljjft§|g 1 1 

[ o 04 3 ] us© j: *> tcmrns tatsa&wi&t. k> m 

[ 0 0 4 4] «-3"BBR9HaV4 OfcitfL PGW5 
0 , ^ 9 IClUtc^TJBS&es 1 0 

wmm&m 3 /mm, l p g o . 4 m 3 /B^ra cD^ar-s 

iff 1 iC«, JWTfcTrr^JfeM 1 R?>*2 ©^-*i-eft©«7- 

[0 0 4 5 ] ZfUT 1 2 *fl&3 ftS"j *«3&dtr 

[ 0 0 4 6 ] * ZcJilBcDMiSSgriJe^a^^i,^ 
*§ft5Ctt, ® 2 t&jVTJ: 5 fc 2 M«jg©fi*ilff i L . 

* * *»■» jifflLfc/j^^-a© 2 mm -vmmv . 
^(ctscr i mm * /c» 2 hi -emm h tc^n ~m & 

[00 4 7 ] l^TMKiKffirSC £ 
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*s©#s»-> y *7St^s«*jffl^smmi a * r ^ 
*©t. A«47-f?©^^w^y *eMtt&*fffBB'r*& 

-So 

[ o o 4 8 ] (^y n zwm*s&tH'y mamm&s* 

mWW 1 ) t*lfi«2 0 wm©^yri>#*iWI 
10 ¥m&5 Mm©^fi^y*'i %S^tft^ y *^^ i; -j 

5. 10. 30, 40, 5 QS1% ifeSJ: 5?t-&ft^ 

[ 0 0 4 9 ] («6M 2 ) 2 0 xmO-yj a 

>£ft« 5 P*^ l 0 p.m®Mg,&i'V *J t*mmnZ'» 

»CjitL/ r 5 . 1 0, 3 0, 40 WM%t =fc 5 

[0 05 0] 

o. i~2 ummm, im*mmm wiiit^ 
fc„ .is*tti/ y «r$fs#-r $ffi^ 5 o sa% -c* s «^ 
fc», ^fisufc^a®^y*«t4*©*«^^is«, 8 
wmgar-A^fc,, ^s-Lr, *fiSL/c#^M-> y *>nn 
7«, ^r^^JQNt (*Bjffl«-c«, S^MWtoci: 
*#^»^y*^^©*SE»©fb*S»ffi£lv5„ ) 3&s 
0. 9 8-1. 02Oilt*-3fc„ 
30 [0 0 5 1 ]||»J2 

ISif y **®#-rS«*^#:© i .OMMSlTt* 

«, 0 . 1-2 /i mMi ft 9 , Wm¥-mmt l uml 
JSifto/c «Stt^y**P^r-5»&S3 0 . 4 01 

fi%r** 4i ufc#si^ y *SfcHE*©m 

T«^«, 10-20*/ m«ffi£ft *) , ftfS^FJ^ 

«, 12 tfmti-jfc, -et/r, ^gt/fc#s®^y* 
idmt. tr^rtife^K^o. 98-1. 0 2©«-e 

40 [0 05 2] 

[«w©3**] -rftfc^, w&axhim 
< , ksiss©^^*^®^ y *jm<i.T-<Dmmiim*mm 

[®2 ] »56«©^#0(1?**P/Jn (A) tt?SCD0NHI 

v y *m«£^»f s Kig^g©«^KMnr & 

50 1. 1' "««i&$gg 4-«* 5-LPG« 
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